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FOREWORD 

This Indian Standard ( Second Revision ) was adopted by the Bureau of Indian Standards on 
15 May 1989, after the draft finalized by the Chemical, Methods of Test Sectional Committee had 
been approved by the Textile Division Council. 

This standard published in 1950 was first revised in 1969. It has been again revised to incorporate 
modifications in the apparatus, preparation of test specimens and reagents and procedure on the 
basis of experience gained during its use. For better accuracy, another method called the micro 
method has also been included. For this method, considerable assistance has been derived from 
the method given in BS Handbook 11-1974, 'Methods of test for textiles', issued by the British 
Standards Institution, UK. 

Textile materials ate liable to deterioration bv the action of acids, oxidizing agents, heat, light and 
micro-organisms during processing, wear and storage. The need for estimating the nature and 
degree of deterioration arises from the fact that such deterioration lowers the quality of aflFected 
materials. The estimation of copper number is recognized as a useful test but from the point of 
view of judging the degree of deterioration of the textile materials, the value becomes of signifi- 
cance only when considered in conjunction with other tests, particularly that of cuprammoaium 
fluidity ( see IS 244 : 1984 ), 

In reporting the result of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 ; I960 
'Rules for rounding off numerical values ( revised )*. 
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1 SCOPE 

1.1 This standard prescribes two methods 
for the determination of copper number of 
cotton textile materials. The standard method 
is normally used for routine testing while the 
micro method is used for testing cotton textile 
materials when better accuracy is required. 

2 REFERENCES 

2.1 The following Indian Standards are necessary 
adjuncts to this standard: 

IS No, Title 

18.199:1989 Methods for estimation of 
moisture, total size or finish, ash 
and fatty matter in grey and 
finished cotton textile materials 
( third revision ) 

IS 1070 : 1977 Specification for water for 
general laboratory use ( second 
revision ) 

IS 9068 : 1979 Recommended methods for the 
removal of non-fibrous matter 
prior to quantitative analysis of 
fibre mixtures 

3 PRINCIPLE 

3.1 In both the methods, a known amount of 
cotton material is heated for 3 hours at 100° C 
with an alkaline solution of copper prepared 
from copper sulphate and a mixture of sodium 
carbonate and sodium bicarbonate. The cuprous 
oxide formed is dissolved in a solution of ferric 
alum and sulphuric acid, reducing an equivalent 
amount of iron to the ferrous state. The reduced 
iron is then determined by titration with 
standard solution of potassium permanganate or, 
preferably, with eerie ammonium sulphate, using 
phenylanthranilic acid as indicator. 

4 TERMINOLOGY 
4.1 Copper Number 

The mass of copper in grams red uced by 
100 grams of bone-dry cellulose from cupric to 
cuprous state in alkaline solution. 

5 SAMPLING 

5.1 Sample from the lot shall be drawn so as to 
be representative of the lot. Sample drawn in 
accordance with the procedure specified in the 



relevant material specification or as agreed to 
between the buyer and the seller shall be taken 
to be the representative of the lot. 

6 PREPARATION OF TEST SPECIMENS 

6.1 Remove the extraneous reducing matter, 
specially starches, and other finishes by the 
methods prescribed in IS 9068 : 1979. Dye la 
the coloured fibre is considered to be an integral 
part of the fibre and is not to be removed. 

6.2 Take some portion of the test sample and 
determine its moisture content by following the 
procedure given in IS 199 : 1989. Cut the other 
portion into small pieces of approximately 
1*5 mm length and mix them thoroughly. Take 
at least 2 test specimens having oven-dry mass 
of 2 5 g weighed accurate to the nearest mg. 

7 STANDARD METHOD 

7.1 Apparatus 

7.1,1 Constant Level Water-^Bath, with perforat- 
ed false bottom ( see A in Fig. 1 ). 

-i30 w- 




AH dimensions in millimetres. 
Fig. 1 Arrangement of Apparatus 

7.1.2 Conical Flasks, 100 ml ( see D in Fig. 1 ). 

7.1.3 Combined Glass Stopper and Stir ret, 

( see C in Fig. 1 ) 



1 
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7 J. 4 Load Sinkers, to fit 5 ( see D in Fig. 1 ). 

7.1*5 Filter Flasks, two of 500 and 250 ml 
capacity, respectively, the necks of which should 
have the same internal diameter. 

7.1.6 Class Furnel, with sealed-in sintered glass 
plate or ordinary glass funnel and perforated 
porcelain plate ( See F in Fig. 2 ). The stem of 
the funnel is provided with a rubber stopper to 
fit the flasks. 




All dimensions in millimetres. 
Fig. 2 Funnel and Filter Plate 

7.1.7 Glass Squeezing Rod ( see G in Fig. 3 ) 




^/^ 



All dimensions in millimetres. 
Fig. 3 Squeezing rod 



7.1.8 Buchner Funnel 

7.1.9 Beakers, 600 and 250 ml capacity. 

7.2 Reagents 

7.2.1 Quality of Reagents 

Unless specified otherwise, pure chemicals shall 
be employed in tests and distilled water ( see 
IS 1070 : 1977 ) shall be used where the use of 
water as a reagent is intended. 

NOTE — *Pure chemicals' shall mean chemicals 
that do not contain impurities which affect the test 
results. 

7.2.2 Solution A 

Add 130 g of anhydrous sodium carbonate 
slowly to about 750 ml of distilled water at 
about 70''C and stir until dissolved. Dissolve 
50 g of sodium bicarbonate in this solution and 
then filter through a Buchner funnel and make 
the solution up to one litre. 

7.2.3 Solution B 

Dissolve 100 g of crystalline copper sulphate 
( CUSO4.5H2O ) in distilled water and make the 
solution up to one litre. 



7.2.4 Solution C 

Dissolve 100 g of freshly ground ferric alum 
in about 500 ml of distilled water. Add 140 ml 
of concentrated sulphuric acid slowly with 
constant stirring and cooling, and dilute the 
whole to one htre with distilled water, 

7.2.5 Solution D— Dilute Sulphuric Acid, 2 N 
( approx ). 

7.2.6 Potassium Permanganate Solution ( 004 N ) 

The solution is prepared as follows: 

Dissolve about 1*27 g of potassium permanga- 
nate in • distilled water. Dilute the solution to 
about 900 ml, boil for 15 min, cool and then 
filter by suction through a pad of pure asbestos 
fibre. After dilution to about one litre, stan- 
dardize the solution against pure sodium oxalate 
and store in the dark in a well-stoppered bottle. 
It should be re-standardized at frequent intervals. 

7.2.7 Ceric Ammonium Sulphate Solution 
( 04 N ) t Ce( SO4 ) ( NH4 )2S04.2H20 ] 

It may be used as an alternative to potassium 
permanganate and is prepared as follows: 

Take the required mass of ceric ammonium 
sulphate ( see Note ) in a 600 ml tall beaker, 
mix it with 50 ml of concentrated sulphuric acid 
and heat it gently, with stirring, until the acid 
just begins to fume. The product at this stage 
should be a lemon-yellow paste free from lumps. 
Cool and dilute it by the cautious addition of 
about 500 ml of water. The salt dissolves 
readily, and when the solution is cold, dilute it 
to one litre with water. This solution is stable 
but care should be taken not to store it in bottles 
whose surfaces have been etched in any way. 
The normality should be checked if the period 
of storage exceeds 2 months. 

NOTE — The mass of the solid reagent required 
depends on its purity and shall be determined by a 
preliminary trial. 

7.2.8 Phenylantkranilic Acid Indicator 

Dissolve anhydrous sodium carbonate (0*13 g) 
in a small quantity of hot water, add phenylan- 
thranilic acid ( 0'266 g ) to the solution, and 
then dilute to 250 ml. 

7.2.9 Ferrous Ortho^Phenanthroline 

Dissolve 1*49 g of ortho-phenanthroline mono- 
hydrate in 100 ml of water containing 0*7 g of 

hydrated ferrous sulphate. 

7.3 Procedure 

7.3.1 Place 2'5 g of the material, previously cut 
into small pieces, into flask B, 

7.3.2 Run 5 ml of solution B from a pipette 
into 95 ml of Solution A contained in a 250 ml 
lipped beaker and raise the mixture to the boil 
Then pour immediately into flask i^and mix 
thoroughly with the sample by means of a 
pear-bulb stirrer which afterwards serves as a 
loose stopper. 
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7.3.3 Weigh the flask by means of the load 
sinker and immerse to the neck in the bath; 
close it as completely as possible by means of a 
metal ring ( see Fig. 1 ) and finally pack round 
the neck with a short length of cotton sliver. 
Allow the flask to remain in boiling water for 
3 h and stir the contents occasionally during the 
first 15 min to release air bubbles. Transfer the 
liquor and fibre to the funnel F and filter by 
suction through two layers of filter paper 
(42*5 mm diameter) cut radially round the 
edges to facilitate fitting into the funnel. Wash 
the flask well, first with a dilute solution of 
sodium carbonate and then with hot water, and 
pour the washing over the sample. Press the 
sample thoroughly with a glass squeezing rod 
( 5ee Fig. 3) and wash with further quantities 
of hot water. Reject the filtrate and washings 
which have collected in the larger filter flask. 

7.3.4 Fit the funnel to the smaller filter flask 
and dissolve the cuprous oxide by treatment 
with successive portions of Solution C; use the 
first portion to remove any adhering cuprous 
oxide from flask B before pouring into the 
funnel. Two portions of the solution, 15 ml 
and 10 ml respectively, usually suffice but an 
additional 10 ml may occasionally be necessary. 
Wash the. material finally with successive 15 ml 
portion of Solution /), Prior to each addition 
of Solution C or D release the suction to ensure 
that the liquid saturates the fibrous material 
thoroughly before being drawn into the flask; 
the connection to the filter pump should be 
provided with a three-way tap for this purpose. 

7.3.5 Titrate the solution either with 004 N 
potassium permanganate or preferably 
with 0*04 N eerie ammonium sulphate. If the 
latter oxidant is used, add four drops of pheny- 
lanthranilic acid indicator to the solution before 
titration. The colour of the solution then 
changes from pale green to brownish purple 
when oxidation of the ferrous iron is complete. 

7.3.6 Ferrous-o-phenthroline indicator may be 
used, in which case the colour changes is from 
red to pale green. This indicator may also be 
used if the titration is carried out with potassium 
permanganate. Similar colour changes occur 
and the end point is much sharper than if no 
indicator is used. 

One millimetre of 0*04 N solution corres- 
ponds to 0'002 543 g of copper. 

7.4 Expression of Eesults 

7.4,1 Calculate the copper number Ncu by the 
formula: 

t X fx 0002 543 X 100 
iVcu - 2-5 X m 

where 

t — the volume of 0*04 N solution ( 7.2.6 or 
7.2.7 ) required, 

/ = the normality of the solution, and 
m = the correction for moisture content. 

NOTE — For most purposes, it is sufficient to 
assume an average naoisture content, for example, 
6 percent for cotton materials, m = 0*94. 



8 MICRO METHOD 

8.1 Principle 

The sample of known mass is heated for 3 h at 
100°C with an alkaline solution of copper pre- 
pared from copper sulphate and a mixture of 
sodium carbonate and bicarbonate. The cuprous 
oxide formed is dissolved in a solution of iron 
alum and sulphuric acid reducing an equivalent 
amount of iron to the ferrous state. The reduced 
iron is then determined by titration with a 
standard solution of eerie ammonium sulphate 
using phenylanthranilic acid as indicator. 



8.2 Apparatus 

8.2.1 Constant 
Fig. 4 ). 



Level Water-Bath ( see A in 




All dimensions in millimetres. 
Fig. 4 Level of Suspended Tube in 
Water-Bath 

8.2.2 Glass Tubes, 85 mm X 16 mm ( internal ) 
( see B in Fig, 4 ). 



^•30 H 
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All dimensions in millimetres. 

Fig. 5 Stopper and Stirrer Combined 

8.2.3 Combined Glass Stopper and Stirrer ( see C 
in Fig. 5 ). 

8.2.4 Filter Flasks^ 250 and 100 ml, respectively. 

8.2.5 Glass funnel 

It shall be with sealed in sintered glass plate or 
ordinary glass funnel and perforated porcelain 
plate ( see £ in Fig. 6 ). The stem of the funnel 
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is provided with two rubber stoppers to enable 
it to be fitted to either filter flask. 



L50-J 




All dimensi<^OS in millitnetrcs. 
Fig. 6 Adaptable Filter Funnel 



8.2.6 Micro-Burette ( 10 ml ), 
fiftieths of a millilitre. 



graduated iu 



8.3 Reagents, same as in standard method. 

8.4 Procedure 

8.4.1 Place 0*25 g of the material, previously 
cut into small pieces into tuba B ( see Note ). 

NOTE — When sufficient material is available, a 
mass of about 2 or 3 g is cut into small pieces and 
mixed thoroughly before the sample is taken for 
analysis. 

8.4.2 Run solution B ( 0*5 ml ) from a pipette 
into 9*5 ml of Solution .4 contained in a 60 ml 
lipped beaker, raise the mixture to the boil, pour 
immediately into the tube and mix thoroughly 
with the sample by means of a pear-bulb 
stirrer C which afterwards serves as a loose 
stopper. 

8.4.3 Suspend the tube in the water bath to a 
depth such that the surface of the liquid in the 
tube is at, or slightly below the level of the 
boiling water ( see Fig. 4 ). Stir the contents 
of the tube occasionally during the first 15 min 
to release air bubbles, and continue heating for 
a total period of 3 h. Transfer the liquor and 
fibre to the funnel E and filter by suction 
through two layers of filter paper ( 42'5 mm 
diameter ) cut radially round the edges to faci- 
litate fitting into the funnel. Wash the tube 
well, first with a dilute solution of sodium car- 
bonate and then with hot water, and pour the 
washing over the sample. Then wash the sample 
with further quantities of hot water. Reject the 
filtrate and washings. 



8.4.4 Fit the funnel to the snaaUer filter fiapk 
and dissolve the cuprous oxide by treaimeat 
with successive portions of Solution C, use the 
first portion to remove any adhering cuprous 
oxide from the tube 5 before pouring into tbe 
funnel. Two portions of solution, 1*5 ml and 
rO ml respectively, usually suffice but aniaddi- 
tional 10 ml may occasionally be necessary. 
Wash the material finally with two successive 
r5 ml portion of Solution/). Prior to each 
addition of either Solution C or D, release the 
suction to ensure that the liquid saturates the 
fibrous material thoroughly before being druwtt 
into the flask; the connection to the filter pump 
should be provided with a three-way tap for 
this purposes. 

8.4.5 Titrate the solution with O'Ol N eerie 
ammonium sulphate after adding one drop of 
phenylanthranilic acid indicator; the colour of 
the solution changes from pale green to bright 
purple when oxidation of the ferrous iron is 
complete. Alternatively, ferrous-o-phenanthro- 
line indicator may be used, the colour change 
then being red to pale green. One millilitre of 
001 N eerie ammonium sulphate corresponds to 
0000 635 7 g of copper. 

8.5 Expression of Results 

8.5.1 Calculate the copper number ( Nc\i ) by 
the formula: 

/ X / X 0000 635 7 X 100 
025 X m 
where 

i = volume of 0*01 N eerie ammonium 
sulphate required, 

/ = normality of the eerie ammonium 
sulphate, and 

m = correction for moisture content. 

NOTE — For most purposes, it is sufficient to 
assume an average moisture content, for exampU, 
6 percent for cotton materials ( m ™ 0*94 ). 
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9 REPORT 

9.1 The report 
information: 



shall include the following 



a) Nature and type of textile material tested, 

b) Copper number of the textile material 
tested, 

c) Method {seel or i) used, and 

d) Number of tests performed. 
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